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EXCHANGE OF METEOROLOGICAL REPORTS BY RADIO. 

An agreement has been entered into whereby daily me- 
teorological reports from 30 sta.tions in the United States 
and Canada have been transmitted by ra.dio since June 15, 
1922, to the National hfetaorological Service of France. 
These reports are broadcast throuali the Eiffel Tower on 
the day of receipt. 111  return, the bniteil States Weather 
Bureau receives dtiily froni the French 1\Gteorologicnl 
Service reports from 30 stations in Europe. In addition 
to the ahove, daily reports of weather conditions have 
been received almost daily since June 23. 1.832, frcJ:u 
Amundsen’s polar espetlition -lf<l ud a d  will ci>11- 

of American stations. 
tiiiue to be received so long ship is wit,liiii reacli 

ABERDEEN AND BENSON. 
[Escerpts Irom Alfdcuroloyi,:d Magazine, Lomion, July, 19Z2.1 

The past inonth is remd:nlde for the tinnnunceiiient 
of two retirement:;; that of Prof. Cliarles Niveii, F.R.S., 
from the professorship of nnt,ural philosophy a t  --lberc.leen, 
t.o which w u s  nttached blie cnrr  (on hehilF of the Met,e!:)r- 
ologiciil Office) of the bIet,enrological Observatory at 
Kings College; ani-l that, of Mr. !V. 5. Dines:, F.R.S., 
froin the direction nncl  iiiaiingetiienta of tli9 Aerological 
Observat,orv st, Beiison. :C * * 

Devoted 
to the study of meteorology RS a fafiiily tradition and 
endowed with all the c iinlificatioiis tlint art? inipliecl by 
a training in mechanicti\ engineering, a Wranglers’ degree 
a t  Camhridae, long esperience in teaching of mnthematics, 
the habit 07 iiiiiicl which sees what i:* there, no inore and 
no les3, nnd a peraoiinl Im>~vledge of t.lic. wiys of meteor- 
ology in society, he was esactly qualified t!) undert.ake 
the direction and ninnagement of sin ol-)servnbory for the 
upper air, and after some esperience wit.li kite: a t  Osshot.t, 
lie took on c1i:trge the work on the Upper Air for the 
hkteorological Office in return for 011 t d -  o c h t  expeiisw 

iiit.erfere with his sense of freedom. * * 
Mr. Dines’s suiiiiiinry in the C3iarac.twi.siic.v qf‘ tlir Free 

dtn~osphcre * is remarkable evidence of pp.r,i(>iiiti nchieve- 
ment. Reference wns coiistaritJy !iiacle to the facts ~ n d  
suinmnries given therein during the development of air- 
craft and engines. An appreciation of Mr. Dines’s 
services to science and the State might very well be 
expressed otherwise, hut he has a t  least! the satisfaction 
oi kiiowiiig that if the achievenient of thc masiiiium 
result with the iniiliinum of cost is to he regarded its good 
service,. none is better tlian his. 

Mr. Dines began with the study of wind, went on to 
the u er air, and a t  the end of his official service finds 
himse Y f  embroiled in radiation. With his uiiwillinaness 
to accept what he can not verify he is still busy witE the 
distribution of temperature in the a.tmosphere. If lie 
will recall what a crazy atcliwork tlie science of mete- 

share in it in the “seveiities” and how muc% he has con- 
tributed to rnakin it’ a tissue with a pattern in it, he 
can not fail to fin encouragement to ursue this study 
of radiation in his retirement, with t e :Lssurance that 
the interest which those who look on take in his work 
increases and mill increase with his incrensing years.- 
iV(79ier Sha io. 

Mr. W. 11. Dines is also a link wit.11 the past. 

and a sniall hoi?orztriuni which was not, P arpe enough to 

orology was ackiiowledge x to be when he hewn his nctlve 

R C f  

EVAPORATION AND PRECIPITATION ON THE EARTH.’ 

By DR. GEORG 1f7f33T. 

[Abstrcted from ZPitsckrUt der Gesrllsckaft fiir Erdkwndezu Berlin, No. 1-2,192.] 

Accepting the values for precipitation, run-off, and 
evnporatioii given by Fritzsche for the region between 
GOo N. lntit,ude arid 4O0 S. latitude, and supplementing 
t,liese by nssigning values for the regions poleward, there 
in uhtaiiiecl for the total evaporation froin the land 
75,000 iem3 /3-enr, or 50.4 c!n. /year, aid for the run-off 
37,100 kin3 /yetir. By introducing these values in 
Briickner’s fu:idameiitd equation R, = V, + F (precipita- 
tioii on liiiid equals evrtporation on land . lus run-ofl) the 
total precipit;:tion on the land is foun x to be 118,000 
lmiq /year, or 75.3 cm. /year. 

Relative to evaporation on the ocean two methods of 
cleteriuiiiatio!i are discussed. I n  the indirect method by 
W. Schniid t there is deteriiiined from tlie dierent  
radiation energies the nniount of hcitt avciilahle for evapo- 
r a t h  snd co:ivection. An apportionment of this heat 
t,o t’he two prt:icesses wives a theoreticit1 vitlue for eva ora- 
tion amomit :ind witk t.liis there is obtained the pro B able 
reduction fnctor of 0.43 €or reducing to sea surface the 
ol~ervil  tiviis of evaporntion m;de on ships. The direct 
method of coinpnrison employed 1)y the author showed 
that evaporation values a t  the sea surface are 44 per cent 
less than tliose observed oii ships (elevation 6 meters) ; 
hence the reiluct.ion fitctor of 0.56, which is considered 
mnsiniuni. From a discussion or‘ the influences surround- 
ing the evaporation vessel 0.40 is a w m e d  as minimum 
value of the factor, and it! is mritten 0.48 f0.08. To the 
rctluction factor 0.48 there corresponds an evaporation 
of S4 cin. /year (limit, of error 10 per cent). 

Bruckner in his investigation of evaporation carried 
out for large basins t i i d  reservoirs found the value of 
105 cm. /year. According to Bigelow,j who by compara- 
tive iiiet~sureeiiieiits derivccl ratios for vessels of different 
sizes, cvcii €or these water surfnces :t reduction factor 
prore.; iiec-i?s.;:~ry. Froin it t,itbulnr statement Bigelow’s 
redur:t.ioii ‘fnctor for Hriickner’s values is found to be 
0.S2, and the amount 105 cni. /year is reduced to 86 
cin. /year. The application of this d u e  to oceanic 
evnporatioi? . asswnes t,lint relative to evaporation cli- 
matic conclitiom are the mine on land and sea in the same 
zone. However, this is riot the case; lower wind velocity 
over water surfaces of the land gives lower evaporation 
zml lower vapor pressure over the same gives greater 
evaporat,ion than nt :;en. Since the Ruthor was able to  
show tli:tb t.iiese effects neutralize each other in lm e 

lt~iiil, \dleii reduced, come coin iiratively near the true 

given. 
The value of S4 mi./ ear ives 304,300 km!/year for 

ocFtnic eraporkdon. fntro8uc.iiig Ihis in Briiclmer’s 
fundamental equat.ion R,  = r.7, - F (ocea.nic precipita- 
tion equals oceanic evaporation less run-off) we find 
267,100 km?/year for oceanic precipit.ation. This con . 
sponds to 74.2 cm./year. 

degree Briick:ier’s values for free wntcr surfaces of t % e 

oceanic ev:tporation and lie wit E in the limits previously 

-. . . . . - .. . ._ .. 
1 Vcrdundung und LViedrrschlag uujdcr Erdr.. 
a Xirderscltlug dbflusxund J’erdumturrg auf den Lanllfliic.ken der E. Diss., Halle 1806. 
8 Strahlmig &d \:erdmist.iing an freien Wasserflihen. eiu Beitrag e m  IVirmham 

shalt des Weltmeeres p i d  b u m  Wasserhaiishalt der Erde. Ann. d. Hudr. UIIU 1915. 
4 Die Bilauz des Kreislaiiles des Wasers aal der Erde. Geogr. Zt+fschr., lW5: 
j The 1 3 ~  of the evaporation of water froin pails. reservoirs and lakes, sand. soil and 

pkonts. BuZZdin Argentine 3lcleordog~cuZ~O/e, 1912. 
1 Die \’erdailstimg auI dem Meere. Vcrof .  d .  h s l .  I. Meereskunde. N. F. Reihe A, 

Hert 6. IWI (S. I). 1 Qcophplll(siml Memoiar No. 13, N. 0. ?Bc, 1919. 
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The zonal values found by von Eerner' lead to the 
"considerably too high" value of 363,240 km.3/year, or 
100.6 cm/year for oceanic precipitation. Assuming that 
von Eerner's values render correctly the zonal distribu- 
tion of precipitation at  sea they are retained, but are 
reduced in the ratio 74.2 : 100.6 (factor 0.734). 

Relative to the following table: "Even if the zonal 
amounts are only approximate values the final totals can 
yet lay claim to a high decree of probability. The zonal 
values are probably of value in many queslions, since 
they are comparable among themselves." 

TABLE 1.-Zonal distribution of evaporation and precipitation on the 
earth (calculated on  the basis of results of investigation by Fritzsche, 
von Kerner. and Wust ) .  

*(lo) 

(;;) 
56 
47 

-45 
*-93 
-58 

40 

TABLE 1.-Zonal distribution of evaporation and precipitation on  the 
earth iculculated on the basis of results of investigation by Fritzsche, 
von Kemer, w i d  Wust-Continued. 

E N T I R E  E A R T H .  

114 
120 
112 
89 
58 
23 
(9) *(i' 
81.2 

-19 
-54 

*-61 
-1 
34 
47 

(20) 

-10.0 

* ( y  
(5.0) 

*(0. 5) 
0.0 

267.1 

(1.5) 
*(O. 2) 

0.0 
304.2 

Mean depth (cm./ycar). 1,000 Amounts km.x/year. in 

AT- v N ' V 

ON.- 
90-80. .............. 3.9 

11.6 
18.9 
25.6 
31.5 
36.4 
40.2 
42.8 
44. 1 

44. 1 
42.8 
40.2 
36.4 
31.5 
25.6 
18.9 
11.6 
3.9 

510.0 

*(5 )  
(9) 

51 
71 
91 

109 
*I03 

116 
113 
96 
85 
58 
7.3 
(9) 
(7) 

*% 

80-70. .............. 
70-60. .............. 
60-50. .............. 
50-40. .............. 
40-30. .............. 
30-20. .............. 
^ ^  ~. 
2WIU. .............. 
lo- 0.. ............. 

0s.- 
Amount s in  

1,000 km.%/y~ar. .51.0 51.2 
32.5 4x.5 

*21.9 38.4 
30.9 I 30.8 

0-10. ............. .I 

4o-50. .............. 
50-60. .............. 

10-20. .............. 
20-30. .............. 
30-40. .............. 

60-70. .............. 
70-50. .............. 
80-90. .............. 

........ I 90" N. to  80" s.. 

28.9 1 18.2 
17 9 5.9 

*(1.2) (3.1) *(0.2) (0.6) 
379.2 379.2 

( i 2 ) l  (1.6) 

*(15) 

(2 
96 

117 
51 

*22 
62 

140 

95 
66 

*51 
88 
92 
70 

(29) 
* ( W  

0 
74.5 

ON.- 
90-80. .............. 
80-70. .............. 
70-60. .............. 
60-50. .............. 
50-40.. ............. 
4030. .............. 
30-20. .............. 
23-10. .............. 
10-0. ............... 
0-10. .............. 

10-20. .............. 
m-30. .............. 
30-40. .............. 
M 5 0 .  .............. 
50-60. .............. 
W70. .............. 
70-80. .............. 
m-90. .............. 

90" N. t o  90' S.. ........ 

9.- 

*(O. 5 )  *(O. 2 )  

10.4 I 4.4 
17.6 10.5 
10.7 20.0 
*5.5 ~ 28.9 
19.7 37.8 

0;) 

47.5 1 *34.0 

3.5 
8.2 
5.6 

10.9 
15.0 
20.8 
25.1 
31.5 
34.0 

33.7 
33.4 
30.9 
32.3 
30.5 
25.4 
17.1 
3.1 
0.0 

361.1 

LAND. 

Mean depth (cm./year).  Amounts  i n  
1,000 km.%/year. Areas 

km.9). 
Zone. 

N' V IN-V=€ 

ON.- 
9c-80. .............. 
sc-70. .............. 
70-60. .............. 
60-50. .............. 
5 0 4 .  .............. 
40-30. .............. 
30-20. .............. 
20-10. .............. 
10- 0.. ............. 

0-10. .............. 
10-20 .............. 
E-30. .............. 
30-40. .............. 
M50.  .............. 
50-60. .............. 
60-70. .............. 
70-80. .............. 
&?-go. .............. 

90" N. to  90' S.. ........ 

0s.- 

0.4 
3.4 

13.3 
14.7 
16.5 
15.6 
15.1 
11.3 
10. 1 

10.4 
9.4 
9.2 
4. 1 
1.0 
0.2 
0.8 
8.5 
3.9 

148.9 

(34) *(E' 
50 
51 
52 
79 
95 

172 

181 
110 
64 

*37 
87 
102 

(30) 
(30) 

*(;;!3 

*(O. 1) '  *(0. 0) 
(0.9)l (0.3) 
4.7 ~ (1.6) 

5.3 

11.9 7.6 
10.7 8. Y 
17.41 1.6 

Different determinations of the hydrology of the earth. 

[Amounts i n  1,000 km.Vyear.1 

18.8 1 12.7 
10.3 I 8.5 
6. 0 3.8 
2.3 2.1 
0.9 ~ (0.5) 
0.2 *(0.0) 

"(0.2) (0. I) 

(0.2) 
(2.6)l (0.4) 

l&?)i i s .0  
Ocean .................. 353.4 242.4 267.1 384.0 273.0 304.: 
Land Earth ................... 1 111.91 111.91 1 1 2 . l i  81.31 81.31 75.0 

.................. 405.3 354.3 379.2 465.3 354.3 379.2 
7 Eine neue Schatzung des Gesamtniederschlages auf den  Meeren. Milt. d. k .  k. geogr. 

8 Van Kesner's zonal values reduced by  the factor 0.i34. 
9 Area: according t o  H. Wagner and E. Kossina. 

QeseZZschuft in Wien. Bd.  61, 1918. 

- w. w. R. 


